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ram o depth of less the A0 Teet

most of the  ter comes
below the land surface.
Reported vields of 74 wells drilled in the Pottsville range
from less than T gpm o as much as 522 gpm, and average 118
gpm. The specific capacities of 13 wells range from 0.1 (o
3.6 and average 2.1 gpm per foot of drawdown. Wells having
the highest vields from the Pottsville are ed in table 16.
Only 15 drilled wells and 3 dug wells of the 258 wells
mventoried were reported to be inadequate in gquantity for
domestic supply. Six drilled wells were reported to be in-

Table 16.—Wells having highest yields from the
Pottsville Series

:..Mf___m_.mmn Yield
Type of Use and Location Well No. (gpm)

Cooling at Charleston laundry,
Chiarleston: -oooosczuisesissesiniosas

Boiler and air conditioning at Mount
Vernon Dairy, Charleston _____________ i

Air conditioning at Purity Maid Baking Co.,

40-5-13 470

Charleston H22
Air conditioning at Daniel Doone llotel,
a0

Charleston

Cooling at Dimmond Alkali Co.
chemical plant, Belle _________________
Do 10-7-2

Cooling at United Fuel Gas Co.

compressor station, Ward _____________ Si-110-7 21
BB cossmsmmemmemmny J0-10-8 21
Do 40-10-4 200
Cooling at Pure 0il Co.
refinery, Chelyan. .. couvcspusmsnosess i d0-1.: 226
Cooling al Appalachian Power Co. sl
electric power plant, Glascow __________ 0-1U-63 171
e A0-10-14 171

Cooling and boiler at Fayetle Lol
and [ce Co., Montgomery _______________

adequate in quantity for industrial supply. About 27 percent
of all wells in the Pottsville series are used Tor industrial
supplies. 61 percent for domestic supplies, and 12 percent
for public supplies.

The “Salt sandstones” of drillers have been encountered
in wells at depths ranging from about 550 to 1,200 feet. Most
of the brine produced in Kanawha County for indnstrial use
comes from these sandstones. The yields of brine wells
ending in the "Salt sandstones™ range from 5 to 60 gpm and

average 32 p

il UG, ol Kocanao WA [ETVRY

Sprite of small vield are not uncommon in the Potts-
ville series, hut no large springs are known, The measured
ow of four unused springs (40-10-11 H40-10-26, 20-10-33, and
40-10-112) along the right-of-way of the \West Vicginia Twin-
pike near Chelvan ranged from only 0.3 1o 0.7 gpin (table 3).

The rate ol flow of water from individual coul mines in
. however, it is considerable in total OVEeT
g openod of time. Large amonnts of ground water may
accumulate cin sealed, abandoned  coal mimes and mav he

ively easy (o obitain by cither puniping or gravity flow
i witter may alsa he of poor chemieal quality.
Five coal mines (40-7-18, H0-10-49, 40-10-35, 40-10-140, and
H0-10-T46) that vield witer from the Pottsville are _:,_.E_ as
sources ol public-water supplies (table 5). One of these
HO-7-18) is a shalt mine 109 fe deep located in a stream
,_m.;_,..,_. Water is pumped from a collecting basin at the hottom
of the shaft. The other four are slope mines on hillsides
which drain by gravity. .
Pumping and aquifer tests. \\'¢lf A0-9-25 at the Con

y Company, Charleston, was pPumped at an averaoe
rate oF 190 gpm for 7 hours and 35 minntes in a test made
by the Ensign Electric and Manulacturing Co., Huntington,
W. Va, on March 21, 1996, The well wis drilled to a _._,.::_
ol 100 feet an the flood-plain of Kanawha River. Tt penctrates
60 feet of sandy alluvinm and 40 fect of sandstone of the
Pottsville series. Inasmuch as the alluvium was cased off
and the static water level prior 1o pumping was only 20 feet
below the land surface, it is likely that the :..\:..r_.-_:,.n:.:_ﬁ
zone is artesian, The test data are given in table 17,

Table 17.—Pumping-test data for well 40-9-25, at Charleston

Time Since Pumping Drawdown, —u:_:_u:..m Rate, mumﬂmmlmw.mm.n:w
Started, In Hours in Feet in gpm In gpm per foot
B o of Drawdown

23.17 T B

28.42 6.7

(1}

6.1

5.4

5.4

The pumping rate decreased constantly doring the test.
As the well was heing pumped at approxmately the rated
capacity of the pump, the decreasing yield presmmally indi-
cates the effect of the increasing Jift. The decreasing .z.._:;.:.r.
capiceity Canequilibrivm condition had oy heen
reached. Analvsis of the data by the non-equilibrinm method




R TA

ol IR S 0| 1 [T B o R

(p. 62) ihaacates a transmissibility of about & 5 opd per
foot. Tt s possible that the alluvinm contributes some waler
to fractures in the consolidated rocks of the Pottsville as
water is withdrawn from it by pumping,

Data were collected for a 190 test on another well at
the same bakery, well 40-9-20, which was tested by the
Fnsign Electrie and Manufacturing Co. by pumping it for 6
hours and 10 minutes at an average rate of Y8 gpu. The
well is 90 feet deep and penctrates 57.5 feet of alluvium,
which is cased off above the sandstone hedrock, The pump-
ing rate declined from 127 gpm 25 minutes after pumping
started, to 88 gpm at the end ol the test. Drawdowns at these
times were 0.0 feet and 52,0 feet respectively. A 10O percent
reduction in specific capacity occurred—from 3.3 gpm per
foot near the start of the test to 1.7 gpm per foot at the
conclusion of the test. The substantial drop in specific
capacity suggests that the decline was largely due to aquifer
characteristics, It was not possible to satisfactorily analyze
these data for a determination of transmissibility.

“Slhug” tests were made by the author on several wells
tapping the Pottsville. The results for wells 40-10-18, in the
Kanawha River valley, and 40-7-13, in the Campbell Creek
valley, are the most satisfactory. These wells are 78 and 105
feet deep, respectively. A transmissibility of only 318 gpd
per foot was caleulated for well 40-7-13. Little is known of
the capacity of this well, as a check on the small transmissi-
bility value obtained in the “slug™ test, other than that the
well furnished an adequate domestic supply. The test for
well 40-10-18 gave a much higher transmissibility, 2,820 gpd
per foot. This seems reasonable in the light of the fact that
the well reportedly is capable of supplying water 1o 70 houses,
Both values probably indicate only the general order of
magnitude of transmissibility.

Chemical character of ground water. Ground water {rom

the NMottsville series is generally harder and more mineralized
than most other ground water in Kanawha Count The
analyses of the water from these rocks are summarized in
table 30, The chloride concentrations in 62 water samples
collected for chemical analysis ranged from 1.5 to 5,320 ppm
but the most frequently occurring concentration was 20 ppm.
The hardness in 59 samples ranged from 20 to 928 ppm; the
most frequently occurring concentration was 82 ppm. The
iron content in 42 samples varied from 0.00 to 38 ppm and the
most frequently occurring concentration was 1O ppm. \Waters
from the deep wells in the valleys are more mineralized than
waters from wells of equal depth at higher clevations, and
in general the mineralization inereases with depth. A chemi-

et s M Wi DT Teamans W cirscsin 1E g ‘o
cal com .y at Belle. in the valley of the Kanawha River,
uses saline water from two deep wells drilled in the Potts.
ville series. Water from well 40-7-28. 600 feet deep, contains
14,180 ppm of chloride: and water from well 40-7-29, 440 feet
deep, contains 2400 ppm of chloride.

Only one dug well and 1 drilled wells of 258 we
mventoried were reported to yield water that wonld be un-
satisfactory for domestic use, and 26 wells were reported to
vield water unsatisfactory for various industrial uses

Allegheny Series a

~ Distribution and character. The Allegheny  series in
[N awha - County resembles  lithol, gically  the underlying
Pottsville series. The top of the A rgheny is drawn at the
top of the Upper I'reeport coal and the hottom at the top of
the Homewood sandstone, The Allegheny ranges in thick-
ness from 115 to 241 feet and is widely cw._u:mn; throughout
the southeast half of the county, Sandstone strata dominate
the Allegheny, and in some places, they merge into major
thick sandstone units. The ,:.m_:_m::_n.:..ﬂc:n_.m:v. are gray
and brown, massive, locally crosshedded, and coarse n_.h_wmmﬂ_.
They contain discontinuous conglomerate zones, and are
moderately to poorly cemented. Small amounts of coal, shale
fire clay, and limestone also are present. _

Availability of ground water. The conditions that govern
the yield of wells in the Allegheny series are very similar to
those in the Pottsville series, because the Allegheny also has
a predominance of fractured sandstone. ’

A total of 67 wells were inventoried in the Allegheny.
Of these, 66 are drilled wells ranging in depth from 38 to 306
feet and averaging 111 feet, and one is a dug well 27 feet
deep. The deepest drilled well (40-3-20) ,,mn_ﬁ:_rﬁ fresh water
is 306 feet deep. ’

Reported yields of 17 wells drilled in the Allegheny
range from less than 1 to as much as 600 gpm and average
about 125 gpm. The specific capacities of 3 wells range from
20 to 4.7 and average 3.5 gpm per foot of drawdown. \Wells
having the highest vields that tap the Allegheny are viven
in table 18, . )

Nine drilled wells of the 67 wells inventoried in the
Allegheny were reported madequate in quantity for industrial
supply and 2 were reported inadequate for domestic supply.

About E.F..::_.A_ of all wells that tap the Allegheny series
are wsed for industrial supplies and about two-thirds are used
for domestic supplies.

Springs of small yield are not uncommon i the Alle-
agheny series. bhut no large springs are known, Two SPrings
(40-2-18 and H0-6-6Y) that were mventoried vielded :.":M_
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Fic. 1. Geologic Scction Across Kamawha River Near Belle, W. Vi

TADLE 1
ical Section Through the Terruce Alluvinem®
Material Thickness  Depth
. S
“and sandy clay 18.7 18.7
| 11.0 0.9
1, micac 10.0 RUN)
I clay 2.2 41.9
I, cour<e micaceous 4.1 46.0
Land gravel, partly con-
lihual, containing frag-
ents of chert winl ear-
mized leaves il wol 5.7 51.7
Istone (hedrewk) - —

Generalized Tog of test borings at site of
sipeake and Potomae Telephone  Co.
ding, Charleston. The average waler
I was 20.5 [ Liclow the Lindd surlace.

«information on the character of
alluvial deposits  throughout the
. but it is evident that the charac-
of the alluvial deposits varies
sderahly,

Lost of the well Togs in Charleston
wt indicate that appreciable quanti-
of water were encountered in these
il deposits, but a few of the hetter
Is do rely upon water in these ter-
sdeposits. Other wells were drilled
v bedrock during the war hecause
ens were not available. About 2
I were pumped from 7 test horings
ing the construction of the Chesa-
ke & Ohio Building (1), and rela-
Iy large quantities of water were
ountered also during the construc-
1 of other large baildings, such as

the Kanawha Valley Buildi Mud-
crately Targe supplies of witer are oh-
tuined Trom the thick terrace alluvium
T8 _m.ww__ and at the Ohio-Apex

[t is veported that the water Tevel in
the wells of the Charleston Fanndry
rose about & (L fallowing the increase
in the pool stage of the Kanawha River
(2). This stiguests that it may he pos-
to locate wells so as o penit
viver water to enter the a er ad
replace i part of the witer withdwn,
Wells depend parthy upon recharee
from the viver ave relatively common
alongs the Ohio River (3).

These vecords indicate that the ter-
salluviom will yield it sup-
plies of water ta properly constructed
and developed wells in some localitics
in Chinlestom, hat that these deposits
portant

are oo hne Lo yield
tics ol water in some other log
It appears thin the sapplies of water
in the alluvial terraces have nat heen
ntilized  fully  hecanse  their  water-
bearing properties have not heen real-
ized adequately and the installation of
sereens has not heen understood,

Consolidated Rock Formations

The consalidated hedrock strata he-
neath Charleston are, largely, alternat-
ing sandstones and shales, with minor
beds of coal and limestone,  These
strata under most of the city comprise
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TANLE 2
Typiead Section Throwgh the Bedrock Strata®

Material Thickness  Depth

S S
Quarternary Alluvinm
v 20 20
S | pravel 13 L]
KNuanweha Unit of Pottsuille
._h...
5 one, white 9 G2
Shiale, white 6 68
Sadstone, water (12 ppin, .
at 1l ) 3 il
Shale 5 76
Sandlstone B 90
Shale, well full of water at
95101, 5 95
Sindstone 9 101
Shale 14 118
imestone ﬁ: 11 132
12 11
26 170
Jn 210
7 207
1 208
9 217

urdson

of well at Coyle and R
Dept. Store, Cliadeston.

the imawha unit of Pottsville age, hut
the eastern section of the city is under-
lain by similar rocks of Allegheny age.
The strata dip about 75 to 100 ft. to

a mile as they roll in a northwe
divection,

These strata have been divide
many muned and nnnimed units
they evop out at the suriace (4
commonly the logs of water we
Chirlestom contain too little infe
tion to permit identification or
lation ol the minor stratigraphic
The log given in Table 2 illus
the rock enconntered i drilling,
goﬁ of the wells in Charlesto
tun water from  these  consali
sandstones at depths averaging
16O fr., and a few wells have e
teved signihicant quantities of
water more than 2235 1t helow the
face. The yield of these wells
from less 1l re than
:_n_____,,r_:.mz:_:__;._._:nu

gpm. T
of the water-hearing formations

somewhat, but some differences in
also seem to Lie due to ditferene
depth and method of developrie
the wells,

The principal aquifer at Charl
cannot be corrclated positively
named units, but the water-le:
sandstones are tentatively consid
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Fi16. 3. Fluctuations in Water Level at an Observation Well

3 be near the horizon of the Coalburg
andstone. In South Charleston, wglls
htain water from the Mahoning sand-
tone of Conenuugh age, and in Nitro
mall quantities of water are pumped
rom anoer shallow sandstone i the
“onemaueh,
The water in the bedrock formations
s undder moderate arlesinn pressure,
o that it rises in wells above the Jevel
[ the water-hearing stratum, and prob-
by above the water table in the ter-
ace allivium.  Dita are not available
iow to indiciate the general trend of
vater levels in wells throughout  the
iy, The water level in a well at 810
Yennsylvania Ave, was 203 {t higher
n April 1943 than in October 1942,
Neekly measurements of water level
noan unesed well near the corner of
-ec and Dickenson Sts., shown in Fig,
i indicate that increases in the with-
Irawal of water during the sunner
anse a large decline of the water level
n these months, bat that the levels re-
over during the winter and spring.
Mlinor changes are probably due to the
ntermittent operation of  pumps on
warby wells. The water level in this

well was at its lowest observed stage on
record in carly August 1945, Operators
of wells throughout the city report that
witler levels have declined appreciably
since about 19349, hut records of relinble
measurements ol water level are not
available,

Quality of the Water

Mast of the wells in Charleston yield
wiler that s higle in ron and rather
corvosive,  The water is clear as it
comes from the wells, hut the iron oxi-
dizes vapidly to o flocculent veddish
brown precipitate when exposed to the
air.  Sinee the waters are corrosive, i
considerable proportion ol the iron
probably s dissulved from the easing
i pipes as the water is withdrawn,

The character of water from repre-
sentative wells s shown in IFig. 4.
Water from the terrace alluvinm is
rather soft and penerally contiins less
than 100 ppn. of dissalved solids. The
relatively large percentages of mo..::_:
sugpest that there may be some nigra-
tion of water from the deeper hedrock
aquifers through wells into the un-
consolidated  sand and gravel. This
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Frao 4o Analeses of Water From
Clarleston Wells

Well A, analvped by the ULS. Gealogical
Survey, is dilled o terrace alluvivm at the
Conlon Raling Co, in Charleston, Well L,
also anmalyzed by the U.S. Geological Sur-
vey, s in bedvock sandstone st the aniel
Boone Hotel, Well O s in bedeock saml-
stone at the Conlon Baking Co. sl wis
:._z_:._\_e._ by the West Vieginia Gienlopical
Survey, Maoderately deep hedrock simmlstone
at the S, S, Krespe Co, store provides the
water for Well D, wnlyzed by T, A.

Bordadoile of Charleston,

waler fram the terrace deposits is simi-
lar i general to the water in the pub-
lic water supply system at Charleston.
The water in the deeper aquifers, as
shown in Fig, 4, contains appreciably
more dissolved solids, I'he quinntitics
of sodium aml chloride incrense rapidly
with depth, so that the aquifers more
than 230 {t. deep contain water that is
a maderately concentrated brine,
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- Temperatures of ground
Charleston range from abou
62° |7,

Utilization of Ground Wate;

Ground water in Charlestor
extensively by industrial and
cial establishments for the co
condensers in air-conditioning
cooling i dadry-produet pr
peneral conling indee il
plnts, conling machinery, bo
and - Bandering, ./:___._.ﬁ__ tl
pevitnve is somewhat higher
desivable: for ellivient conling,
cost and relatively constant
ture result in material savings
users. The witer must be tre;
fore use in laundries. or hoile
commmonly, treatiment s desirs
waters used in some cooling pr

Available vecords indicate tha
I mgd. of ground water is usec
aty of Charleston during the
andl nore than Gwice as much
stnmer months, The pumpage
3 mile of the post oflice comprise
than half of this withdrawal in s
The total known pumpage in (1
therefore, s abont 535 mil.g:
vear.  Recards for the surro
industrindized aren are relative
complete, but indicate that at le
additional 345 il gal, of oround

are used yearly at industrial plag

Conclusions

About 835 milgal. of water a
are obtained from wells in Char
and 4S5 milgal. a vear are ol
i the  swrrounding  industrial
This ground-wier supply const
aovaduable mdural resowree, Th
ol ground water has depleted ava
supplies in certain seetions and hi
versely affected somie of the existin
stallations.  Additional supplics





